Inhibition of pathologic retinal neovascularization by a small peptide derived from human apolipoprotein(a).
To evaluate the effect of KV11, a novel 11-mer peptide from human apolipoprotein(a), against retinal neovascularization and to study its penetration and the possible toxicity to the retina. Wound-healing, a modified Boyden chamber, and MTS assays were used to evaluate the effect of KV11 on the migration and proliferation of bovine retinal capillary endothelial cells (BRCECs) induced by vascular endothelial growth factor (VEGF) in vitro. The antiangiogenic effect of KV11 was also studied with a mouse model of oxygen-induced retinopathy. Then, FITC-labeled KV11 was injected into the vitreous of normal rabbits, the retinal penetration was determined by confocal laser-scanning microscope, and further confirmed by UPLC/MS analysis of KV11 in tissue extracts. Electrophysiological tests and histologic examinations were used to study the possible toxicity of KV11 against rabbit neuroretina after intravitreal administration. KV11 inhibited VEGF-induced BRCEC migration but not proliferation and reduced the pathologic neovascularization in a mouse model, without affecting normal retinal vasculature. FITC-labeled KV11 appeared in the retina within 30 minutes after injection and diffused to all layers 3 hours later. The transfer of KV11 from the vitreous to the retina was confirmed by UPLC/MS data. Electrophysiologic tests and histologic examinations revealed no evident functional or morphologic abnormalities in rabbit neuroretina after KV11 injection. It is concluded that the novel peptide KV11 is an effective inhibitor of retinal pathologic angiogenesis with a sufficient retinal penetration and a favorable safety profile and may provide a promising alternative for ocular antiangiogenic therapy.